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CHANGES IN EDUCATION. 
FRANK P. McKIBBEN, Vice-President. 


I am now reading Paul Van Dyck’s ‘‘ Life of Catherine de 
Medicis’? and am impressed by its description of the bitter 
strife resulting from attempts to change, enliven and enrich 
education during the fifteenth and sixteenth centuries when 
men in control of the educational machinery fought all pro- 
posals to modify the existing order of things. However, 
changes for the better were made and strange to say the world’s 
educational system continued to function. 

Again during the nineteenth century when pure and applied 
science were introduced into American colleges the educational 
fraternity resented the inclusion of new subject matter and 
was grieved by the implications that weaknesses existed in 
educational methods. 

We now witness a similar but less strenuous controversy 
in those schools where attempts are being made to broaden 
engineering courses by substituting for some minute details 
of technical training the more essential elements of pure and 
applied science together with some fundamental training in 
business administration. 

The old question of classical versus technical training was 
settled long ago in the minds of the best teachers of both camps 
but the old controversy is still unwisely kept alive by a few 
misguided proponents of each type of instruction. The real 
function of an educational institution is a dual one, namely, 
to find the type of instruction for which the individual boy is 
fitted and to see that he gets that type; and, second to see to 
it that the teacher inspires his students with a desire to learn, 
builds character and leads them to train themselves, for as 
Bacon said several centuries ago, ‘‘Self help is the best help.’’ 
If the teacher can inspire in his student a burning ambition 
to lead a better life and to learn all he can, what matters it 
whether the instruction through which the teacher works be 
philosophy or chemistry ? 

If a man teaches Latin well he has my respect and admira- 
tion. If he is a good teacher in the theory of magnetism he has 
it too. 
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ANNUAL REPORT OF THE DIRECTOR AND THE AS— 
SOCIATE DIRECTOR TO THE BOARD OF IN- 
VESTIGATION AND COORDINATION. 


In reducing the history of the Society’s investigation to 
its simplest outlines the year 1924 may be characterized as a 
period of reconnaissance, contact making and preliminary 
organization, culminating in the official statement of objec- 
tives; 1925 has been a year of fact gathering, both at home 
and abroad, and of preliminary diagnosis of the situation; 
while 1926 is yet available for the reaching of conclusions and 
the initiation of constructive action. The data-gathering 
process is still going forward. Its present state is set forth 
in the accompanying tabulation. 

Participation by the Colleges—During the academic year 
of 1924-25, 114 colleges in the United States and Canada were 
affiliated in the project through codperative committees of 
their faculties or through designated individual correspondents. 
Considering the large number of institutions, their diversity 
of types and organizations and their wide geographical dis- 
tribution, the unanimity and excellence of the response to our 
requests for coéperation have exceeded our most optimistic 
expectations. This remarkable evidence of interest in the So- 
ciety’s project is believed to indicate a growing desire among 
the colleges for concerted effort and a gratifying degree of 
confidence in the manner in which the general project is being 
conducted. 

To date in the academic year 1925-26, 130 colleges in the 
United States and Canada have become affiliated through the 
means previously mentioned. A list of the institutions added 
this year follows: 

Antioch College Clarkson College of Technology 
Armour Institute of Technology Colorado College 


British Columbia, University of | Cooper Union 
California, University of Dalhousie University 
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Dartmouth College North Dakota, University of 
Dayton, University of Northeastern University 
Evansville College Pennsylvania, University of 
John B. Stetson University Rose Polytechnic Institute 
Lewis Institute St. Mary’s College 
Louisville, University of Valparaiso University 
Michigan College of Mines Villanova College 

New Mexico School of Mines Virginia, University of 


As there are now 515 individual members of codperative com- 
mittees and correspondents in the affiliated colleges and 37 
members of the five general committees of the Society, the 
direct participation of engineering teachers is very extensive. 

While the work of gathering data is still going forward, the 
principal effort of the present college year is to obtain wide- 
spread study and discussion of the accumulated material, with 
a view to informing the teaching staffs of the present situation 
and to obtaining suggestions as to developments and better- 
ments needed. Upon receiving notification of the appoint- 
ment of each codperative committee for the present college 
year, a letter was addressed to the chairman outlining a pro- 
gram through which the study and discussion of the published 
data could be effected. In order to facilitate the presentation 
of the data, much of the information has been reduced to 
graphical form and reproduced as lantern slides. Sets of 
these slides have been prepared for circulation among the col- 
leges and the committees notified of their availability. There 
has been a prompt and widespread response and the slides are 
being booked by institutions in all parts of the country. 

Staff Organization.—The headquarters staff organization of 
five persons remains as reported at the end of 1924, except 
that Mr. W. A. Oglesby has succeeded Miss Adelaide Dick as 
Research Assistant. This organization, with occasional sup- 
plementary assistance, appears to be adequate for the program 
contemplated during 1926. 

Program of the Committees of the Society for 1925-26.— 
During the academic year of 1924-25 four committees of the 
Society sponsored the various projects of fact-collection which 
were undertaken by the faculty committees. During the pres- 
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ent year these general committees have turned from the fact- 
gathering phases of the undertaking to the work of interpret- 
ing the data, and are now engaged in the preparation of final 
reports which will set forth their views as to developments 
needed in the fields of their respective assignments. 

A fifth committee of the Society, charged with a study of 
‘‘The Economic Content of Engineering Education,’’ has been 
organized under the leadership of Professor H. E. Riggs of 
the University of Michigan as Chairman and Dean W. G. 
Raymond of the University of Iowa as Secretary. The crea- 
tion of this committee is an outgrowth of the studies of last 
year which revealed the strong belief of many graduates and 
practicing engineers that the economic phases of engineering 
are not reflected in engineering courses to the same degree as 
the technical phases, and that engineering education thus 
lacks a proper degree of emphasis on one of its essential as- 
pects. The Associate Director held a meeting with the Chair- 
man and Secretary at which a general program was formu- 
lated, which is now going forward actively. 

Participation by the National Engineering Societies.—The 
most active work during 1925 has been done by the American 
Society of Mechanical Engineers, which carried through an 
extended study as a direct contribution to the Society’s gen- 
eral project. This study dealt with the general questions of 
specialization, administrative training and relations between 
the engineering societies and the colleges with particular ref- 
erence to mechanical engineering. A report of this study 
was presented at a general session of the annual meeting of 
the A. S. M. E. and will be published for general circulation. 

The American Institute of Electrical Engineers has made 
an appropriation for a study similar to the above to be spon- 
sored by its Educational Committee under the chairmanship 
of Dean Harold Pender. A special committee of the Amer- 
ican Society of Civil Engineers headed by Dean Anson Mars- 
ton has taken initial steps to obtain funds for a like purpose. 
Contact with the counsellors appointed by the national socie- 
ties has been maintained by correspondence and by personal 
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interviews, but there has been no general meeting of the group. 

Participation by the United States Bureau of Education.— 
The studies of curricula and entrance requirements of engi- 
neering colleges have been completed and are ready for pub- 
lication. The services of Dr. Walton C. John in this connec- 
tion have been a notable factor in the general project. 

Study of Engineering Education in Europe.—The Director 
devoted eight months of 1925 to this major division of the gen- 
eral project and is now engaged in the preparation of a report 
covering the items indicated under this heading in the ac- 
companying summary. 

Collateral Investigations—The study of engineering edu- 
cation and the manufacturing industries conducted by the 
National Industrial Conference Board has reached an ad- 
vanced stage. The data have been assembled and are being 
incorporated into a comprehensive report presenting an author- 
itative survey of the state of supply and demand and of 
opinions of industrial leaders with reference to technically 
trained man-power in industry. The appearance of this re- 
port bids fair to be an event of first magnitude in engineering 
education. 

The study of engineering education and the railroad indus- 
try under the auspices of the American Railway Engineering 
Association has made substantial progress. A trial survey 
of the supply and recruitment of technically trained men has 
been carried through in a single railroad organization and 
provides a model for a very extensive survey for which funds 
have been made available. 

Publications.—The reports presented to the Society at its 
annual meeting in Schenectady have been published in the 
JOURNAL OF ENGINEERING EpucaTIoNn and reprinted as pam- 
phlets for distribution to college officials and faculty commit- 
tees in the 130 affiliated institutions. There has been a con- 
siderable demand for these pamphlets from other sources. At 
the suggestion of Mr. Keppel, President of the Carnegie Cor- 
poration, copies of these reports were sent to the trustees of 
that body and elicited many appreciative comments. A sup- 
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plementary report of the Committee on Teaching Personnel, 
which is concerned with the division of teaching duties, has 
been prepared by the Committee and will be issued in an early 
number of the JouRNAL as well as in pamphlet form. 

The publication policy adopted by the Board, which calls 
for two distinct series of publications, one a series of Bulletins 
containing the reports of special studies of permanent value 
as the documentation of the general project, and the second 
a series of Reports of the Board setting forth its findings and 
recommendations, has prepared the way for the issuance in 
final form of a large amount of material in the near future. 

Extent and Cost of the Project as a Whole.—There is every 
reason to believe that the group of related activities included 
in the larger project will result in a larger and more authori- 
tative body of evidence and opinion than has ever before been 
assembled for the appraisal and development of one of the 
major divisions of higher education in America, and possibly 
in the world. It is of interest to compare the cost of this ef- 
fort with the cost of the educational activities to which it relates 
during the three-year period fixed by the Carnegie grant. 
The direct expenditure of the colleges for clerical service, 
printing, postage and similar items makes up a large sum in 
itself. If the time devoted by members of the committees to 
the project be added, even though evaluated at a very low 
hourly rate, it is apparent that the total outlay of the colleges 
has more than equalled the appropriation of the Carnegie Cor- 
poration. If the expenditures of all the codperating bodies 
are totalled for the three-year period the result will probably 
exceed $300,000. While this is a large sum, it represents a 
very small fraction of the operating budgets of the engineer- 
ing colleges concerned, the total of which is approximately 
$30,000,000 per annum. 

It is thus seen that the entire undertaking represents an 
expenditure of about one-third of 1 per cent. of the current 
expenditure of the engineering colleges. If this undertaking 
results in only a moderate increase of efficiency it will pay 
handsome dividends on the investment. It is our confident be- 
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lief, however, that the reasonable possibilities of betterment 
are very considerable and that the Board should be able to 
present a convincing case for further financial support of its 
future program. 
W. E. WIcKENDEN, 
Director, 
H. P. Hammonp, 
Associate Director. 


OUTLINE INDICATING Score oF SuRvEYs oF Fact AND OPINION, 
COMPLETED, IN PROCESS OR DEFINITELY PROJECTED 
FoR 1925-26. 
A. COMPLETED. 
1. Entering Students. 
a. Geographical sources. 
b. Scholastic sources, levels of attainment and abili- 
ties. 
c. Social, economic and cultural groups represented. 
d. Conditions of educational and vocational choices. 
2. Admission Requirements and Procedures. 
a. Extent and variety of entrance requirements and 
supplementary tests. 
b. Admissions with conditions and results thereof. 
c. Types of admission procedures. 
3. Survival and Elimination. 
a. General trend of eliminations over a period of 25 
years. 
b. Variations in elimination ratios among regions 
and types of institutions. 
c. Survival of students from year to year throughout 
undergraduate courses. 
d. Comparison of eliminations in engineering with 
those in other courses. 
e. Causes of eliminations—statistical analyses. 
f. Methods of orientation and educational guidance. 
4. Curricula and Graduation Requirements. 
a. Summaries and analyses of curricula in the sev- 
eral major divisions of engineering. 
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b. Credit requirements for graduation. 
5. Transition of Graduates to Practical Life. 
a. Types of work entered. 
b. Employment—procedures. 
c. Introductory training and continuation of study. 
d. Shifting between positions. 
e. Compensation. 
6. Careers of Graduates and Non-Graduates of Maturity. 
a. Types of work and extent of responsibility. 
b. Stability and migration. 
c. Earnings. 
7. Appraisal and Criticism of College Training by Grad- 
duates and Former Students. 
a. Principal elements of value. 
b. Omissions and defects. 
c. Types of improvement and development needed. 
8. Teaching Personnel. 
a. Sources from which engineering teachers are 
drawn. 
. Losses to other occupations. 
Weekly teaching loads. 
. Academic qualifications. 
. Professional practice and collateral activities. 
. Policies of institutions as to various matters re- 
lating to teaching staffs. 
g. Academic salaries and supplementary incomes of 
engineering teachers. 
9. Costs of Engineering Education. 
a. Investment in plant and endowment. 
b. Operating costs. 
10. Engineering Education in Europe. 
a. National plans of organization. 
b. Relations to preparatory education. 
c. Curricula and teaching methods. 
d. Relations to professional organizations. 
e. Relations to industry and public service. 
11. Characteristics of a Profession, and Status of Engi- 
neering Among the Professions. 


™~S Qo o 











12. 








13. 


14. 


15. 


16. 


17. 
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Characteristics of Professional as Distinct from Gen- 
eral Collegiate Education. 

Educational Requirements and Standards of Other 
Groups of Professional Schools. 

a. Law. 
b. Medicine. 
c. Dentistry. 

Relations Between Professional Organizations and 
Professional Schools in Fields Other than En- 
gineering. 

Historical backgrounds. 

. Plans of organization of practitioners and schools. 

Joint agencies of the two groups. 

. Origin and application of educational standards. 

e. Evidences of gain or loss through standardization. 

Experiments with Placement Examinations. 

a. Preliminary testing and trial of the examinations. 
b. Computation of composite norms and measures of 
variability. 

The Special Educational Problems Which Pertain to 
the Major Division of Engineering. (Com- 
pleted by the American Society of Mechanical 
Engineers. ) 

a. Composition and activities of professional groups. 
b. Common core of knowledge to the major divisions. 
c. Specialization. 

Occupational Demand for Engineering Graduates in 
Industry. 

A collateral study conducted by the National In- 
dustrial Conference Board. 


8 


a9 


B. In PROGRESS. 


1. Admissions and Eliminations. 


a. Continuation of diagnostic study of causes of fail- 
ure and elimination. 

b. Control of admission requirements by institutions 

and public agencies. 
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c. Agencies for the ‘‘accrediting’’ of secondary 
schools and requirements thereof in the several 
states. 

2. Engineering Curricula. 

a. Historical background and evolution. 

b. Statistical analysis of portions of curricula com- 
mon to all courses. 

3. Degree Usage. 

a. For undergraduate courses. 

b. For graduate work in residence. 

c. For post-scholastic professional work. 

4. Services and Facilities of Engineering Colleges. 

a. Evening, short-term, extra-mural and correspond- 
ence courses. 

c. Testing and consulting services. 

d. Present student capacity. 

5. Costs of Engineering Education. 

Continuation of study begun last year with the pur- 

pose of amplifying and refining the data. 
6. Codperative Engineering Courses. 

a. Organization and arrangement of codperative 
courses. 

b. Appraisal of results. 

c. Review of literature relating to codperative 
courses. 

7. The Economic Phases of Engineering Education. 

a. Review of present practices of the colleges in the 
teaching of economics to engineering students. 

b. Opinions of practicing engineers upon the prob- 
lem. 

c. Formulation of statements of principles and 
methods to be pursued in the teaching of eco- 
nomics to engineering students. 

8. Comparative Study of Three Institutions of Different 
Types in the Same Environment. 

9. Continuation of the Placement Examination Project 
in a Larger Group of Schools With a View to 
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Objective Measurement of the Extent and 
Quality of Preparation of Entering Students. 

10. Occupational Demand and Conditions of Employment 
of Graduates in the Transportation Industry. 
A collateral study in progress by the Ameri- 
ican Railway Engineering Association. 


C. PROJECTED OR UNDER CONSIDERATION FOR THE IMMEDIATE 
FururgE. 


1. Collection of Opinion from Faculty Committees as to 
Fundamental Principles Underlying the Scope, 
Arrangement and Content of Curricula. 

2. Study of the Place of Modern henge 4 in Engineer- 
ing Curricula. 

3. Comprehensive Examinations for Seniors with the 
Purpose of Testing Their Grasp of Fundamen- 
tal Principles. 

4. Studies of the Educational Problems Pertaining to the 
Major Professional Divisions of Engineering. 
Collateral studies to be undertaken by Founder 
Societies. Similar in scope and content to that 
completed by the American Society of Mechani- 
cal Engineers. 

W. E. WIcKENDEN, 
Director, 
H. P. Hammonp, 
Associate Director. 














REPORT OF CONFERENCE OF TEACHERS OF ELEC. 
TRICAL ENGINEERING, HELD AT SCHENEC- 
TADY, N. Y., JUNE 17, 1925. 


RESEARCH AS AN AID IN TEACHING. 
BY L. A. HAWKINS, 
General Electric Company, Schenectady, N. Y. 


It is commonly supposed that in the life of every school boy 
there comes times when his flaming ambition is to attain a pos- 
ition where he can talk back to his teachers. Today, more 
than a quarter of a century after my school and college days 
ended I find myself in that position. Ambitions when real- 
ized are usually disappointing, and the present is no exception. 
With the full freedom to dogmatize, which your courtesy has 
conferred on me, I find myself struggling with an overwhelm- 
ing diffidence. I must confess my abysmal ignorance of the 
science of pedagogy, and admit the improbability that any 
ideas of mine can have value for those engaged in its study 
and practice. 

Certainly if I am to talk about research in its relation to 
teaching, I must place all the emphasis on ‘‘research.’’ I 
do not pretend to say how anything should be taught. I can 
only offer you a few thoughts on the nature of research as I 
have had opportunity to observe it at work, and leave entirely 
to you their applications, if any, to the technique of your 
profession. 

One more disclaimer I feel is necessary. I can lay no pre- 
tentions to being a research man, myself. My connection 
with research is wholly on the business or executive side. My 
ideas are based on observation, not on practice. With this 
preface, I shall proceed to dogmatize freely. 

It seems to me that there is much vagueness in the popular 
mind regarding the real nature of research, and that the term 
is often loosely used. For instance, we often hear of ‘‘pure 
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research’’ and ‘‘applied research,’’ terms which are quite 
nonsensical. They represent a confusion of research itself 
with the results of research. It is logical enough to speak of 
pure science and applied science, for science is knowledge, 
systematized knowledge, and knowledge may obviously be 
applied to practical matters or it may not. But research is 
simply an exploration, a systematized search, and whether 
what it finds is eventually applied or not has nothing to do 
with the nature of the search itself. Yesterday the papers 
announced the discovery of two new elements, filling two gaps 
in the periodic table. These new elements may find an im- 
mediate use, or they may find none at all; but the character of 
the research which led to the discovery can hardly be affected 
by the subsequent events which determine the degree of prac- 
tical utility of the discovery. ‘‘Pure research’’ and ‘‘applied 
research’’ are equally misnomers. 

It is of course legitimate to speak of research in the field of 
pure science and research in the field of applied science, to dis- 
tinguish between an effort to broaden knowledge, of a kind not 
yet applied to practical affairs and a similar effort to increase 
our stock of scientific information of a kind already utilized 
industrially. For instance, an investigation of the degrees 
of ionization in spiral nebule, or of the mechanism in deep 
sea fishes for producing phosphorescence, is research in fields 
far removed from the activities of man, and the chance of a 
practical utilization of the results is small. On the other hand, 
a study of the mechanism of explosions in an internal com- 
bustion engine is dealing with a subject of immediate practical 
interest to all of us, and new knowledge is nearly certain to 
find industrial utilization. 

The probable utility of a proposed research is often a factor 
of the highest importance, particularly in an industrial labor- 
atory, in determining the economic wisdom of undertaking 
it, but it is a factor difficult to evaluate, for new knowledge 
has a way of finding applications in most unlikely places. 
Who would have guessed that a study of the spreading of oil 
on water would have yielded knowledge which later was to 
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prove of value in the development of the most efficient source 
of electrons in a vacuum tube, or that the study of the mecha- 
nism of the ‘‘ Edison effect’’ in incandescent lamps would have 
revealed new principles which led to the modern power tube 
and so made possible the great new industry of radio broad- 
casting? So, improbable as it now seems, no one can deny 
the possibility that the development of the truly efficient lamp 
of the future, or of something equally important, will be 
guided by a hint coming to us from a fish five miles below the 
surface of the ocean or from a nebula two million light years 
away. 

Since industrial laboratories have been mentioned in con- 
nection with the relation between the probable utility of the 
results of a given research and its economic justification, it 
may be pointed out that the probability that a new scientific 
fact will find application in the product of a given industry 
is directly proportional to the diversity of that product. A 
coroporation specializing on a single product could not wisely 
permit its research laboratory to wander far from the special 
problems of its manufacture, while another corporation with 
highly diversified output would have a far better prospect 
of a profitable return from research in fields seemingly remote 
from its direct interests. The results of successful research 
seem sure to find a place where they may be put to work, if 
only the field is wide enough. For instance, in our laboratory, 
methods developed for studying and analyzing vibrations 
have been found applicable to steam turbines, in which vi- 
brations in the bucket wheel caused the edges of the buckets 
to rub on the stationary part; to radiotrons, in which vibra- 
tion of the filament produced a microphonic effect; to rail- 
way motors, in which vibration of the armature produced 
fatigue effects and breaks in the commutator leads; to the 
coiling machines for winding the filament coils for incan- 
descent lamps, in which vibrations produced variation in 
the tension, and consequently in the stretching, of the wire as 
it was coiled, which in turn produced hot spots in the filament 
and short life; to small alternating current motors in which 
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vibrations caused undue noise; to condensers used in radio 
sets, in which vibration of the condenser plates produced 
‘howling ;’’ and to lamp sockets, where vibrations caused 
early rupture of the filaments of the lamps burned in those 
sockets. 

Similarly, the process of working tungsten, which was de- 
veloped for the purpose of making lamp filaments, has found 
application through the use of wrought tungsten, or of 
wrought molybdenum which is made by the same process, in 
the anode and cathode parts of X-ray tubes, and kenotrons, in 
filament, grid and plate of high power pliotrons, in quartz 
tube mercury arc lamps, as leading-in wires in tungar rectifiers 
and other tubes using low-expansion glass, in contact points 
for automobile ignition systems and for relays, in bridge ma- 
terial in dentistry, ete. 

But I have strayed from research in its relations to teaching 
into considerations of interest only to industrial laboratories. 
I shall try to get back nearer to my proper subject. 

I believe that the term ‘‘research’’ is often misused in other 
ways than in coupling it with such words as ‘‘pure’’ and ‘‘ap- 
plied.’’ It is often stretched beyond its elastic limit to cover 
things it does not properly fit. For instance, if research 
means anything to me, it does not mean testing. I have seen 
a list of so-called ‘‘research problems’’ of which graduate 
students of a prominent engineering college were engaged and 
very few of them were what I would call ‘‘research,’’ or were 
adapted to lead the students to a better understanding of the 
purpose and methods of research. They involved nothing 
more than taking measurements on existing things. I do not 
now remember that particular list of problems, but to illustrate 
my meaning, let us assume that one problem was to obtain the 
characteristics of a given transmission line. That would re- 
quire many measurements and engineering calculations, and 
would be useful training for an electrical engineer, but it 
would have nothing to do with research. 

Research is not seeking specific engineering data on exist- 
ing devices or systems. It may be desirable to know to another 
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decimal point the open circuit voltage of a certain primary 
battery, but to obtain it by réfinements of measurement is not 
research. Research differs from testing as the work of an ex- 
plorer or pioneer differs from that of the surveyor who follows 
him. Research is not the obtaining of more accurate data 
regarding what is already known. It is exploring the un- 
known for new generic facts or new principles. Testing deals 
with existing things for their own sake. Research seeks the 
new knowledge which will make new things possible. Re- 
search may involve extensive testing, but the testing is only 
incidental, a means to an end. If nothing but testing is in- 
volved, the work never becomes research. Just so, the ex- 
plorer may need to utilize surveying instruments but the use 
of surveying instruments is not in itself an exploration. 

The reason for insisting on this distinction becomes appar- 
ent when one considers the problem of special aptitude for 
research, a matter of which I wish to say a few words, but 
before coming to that I wish to make another distinction. 

Research is not engineering development. Both of these 
activities require experimentation. The two are often closely 
associated. Often there is a twilight zone where one fades 
into the other. Probably for these reasons a substantial iden- 
tity is sometimes assumed, but there are fundamental differ- 
ences in purpose, in methods, and in the mental aptitudes 
required for success. In our experience we have seldom found 
in one man special aptitude for both. The mental attitude 
required is wholly different. The successful engineer is the 
type that likes to deal with certainties. He likes to utilize 
materials whose properties he knows and has confidence in, and 
to produce therefrom concrete results in the way of new struc- 
tures, new devices. He likes to see the tangible result of his 
labors. The research man is primarily interested in the un- 
known. He seldom has the patience to carry a new idea 
through to a finished design. He differs from the engineer as 
the explorer differs from those who follow him to develop what 
he has found. The ceaseless urge toward the unknown which 
marks the research man is well expressed in Kipling’s poem 
‘‘The Explorer’’— 
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‘“?Til a voice, as bad as conscience, rang interminable changes 
On one everlasting whisper, day and night repeated; so— 
Something hidden. Go and find it. Go and look behind the ranges, 
Something lost behind the ranges. Lost and waiting for you. Go!’’ 


It is this restlessness in the face of the unknown, which 
Kipling elsewhere characterizes as ‘‘insatiable curiosity,’’ that 
drives the research man to continual experiment. If an engi- 
neer is temperamentally inclined to experimentation, he can- 
not too often ‘‘obey that impulse’’ without jeopardizing the 
conservatism of his designs. 

Again, the research man needs the habit of questioning 
everything, or seeing the unknown in the familiar. Herbert 
Spencer in his autobiography attributed whatever eminence 
he attained in philosophy to the inculcation in him as a boy, 
by his father, of the practice of taking nothing for granted but 
of seeking the why and how of everything. The same habit 
is needed for successful research. Just as, to the poet, the 
‘*primose by the river’s brim’’ was something more, so to the 
research man the commonplace phenomenon must shout its 
question. Newton’s falling apple and Watt’s dancing kettle 
lid may be apochryphal, but they are none the less veridical. 
They typify the significance of the commonplace to the mind 
having natural aptitude for research. 

The engineer, for economic reasons, must be a devotee of 
standardization. His interest in the exceptional is in bringing 
it into conformity with standards. To the research man the 
exceptional is an inspiration and a guiding light. He is ever 
on the lookout for it and when he finds it he seeks to develop 
its peculiarities to the fullest extent. It was by observing the 
slight difference in weight between atmospheric and chemically 
prepared nitrogen that Lord Rayleigh was lead to the dis- 
covery of argon. It was said of Charles Darwin that he pos- 
sessed to an exceptional degree ‘‘the power of never letting 
exceptions pass unnoticed.’’ 

In the relative importance of optimism and balanced judg- 
ment, research and engineering are far apart. There is no 
vocation in which optimism is more essential than in research. 
It is easy to think of many reasons why a proposed experiment 
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would be futile, but the man who makes the discoveries is the 
man who goes ahead and tries it just the same. Lord Kelvin 
said in 1896 that man could never fly in a heavier-than-air 
machine. In 1900 it was authoritatively declared that the 
incandescent lamp with carbon filament as perfected by Edi- 
son could never be improved. In each case the accomplished 
fact followed closely on the heels of the denial of its possibility. 
No truth in metallurgy seemed more firmly established than 
the utter refractoriness and unworkability of tungsten, but 
tungsten wire is now being drawn at speeds of two hundred 
feet a minute and down to a diameter a seventh of that of a 
human hair. Optimism to research is what vitamins are to the 
animal organism. 

In the engineer, optimism is of value, but it must be sternly 
ruled by sound judgment. He has not the safeguard of the 
research man, whose optimism, if excessive, is promptly and 
harmlessly checked by laboratory experiment. The engineer’s 
mistakes like the doctor’s, may be disastrous to others, and, 
since, unlike the doctor, he cannot bury them, they are dis- 
astrous to the engineer himself. 

Imagination, but of different types, is an important asset 
to both research man and engineer. The research man’s 
imagination should be of the philosophical type, to enable him 
to codrdinate his observations into hypotheses for experimental 
verification or disproof. The engineer, too, should be able 
‘to see things,’’ but the pictures his imagination is called upon 
to draw are usually of the tangible, the mental presentations 
of the devices he is to design. The imagination that depicts 
a Liberty motor or a Roosevelt dam has a technique different 
from that used in dealing with the quantum of Planck or the 
atom of Bohr. 

Of course there are many characteristics which should be 
possessed by both the research man and the engineer, but these 
are mostly characteristics essential in any profession, such as 
intellectual honesty, clear thinking, initiative, industry, con- 
centration, resourcefulness, perseverance, etc. What I have 
tried to do is to bring out those features which distinguish the 
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true research man from the successful engineer. Now suppose 
we should list them and ask anyone who was ignorant of the 
nature of our discussion, what vocation would require such 
aptitudes. The list is: an intellectual restlessness, the ability 
to see wonders in the commonplace, quick perception of, and 
interest in, the exceptional, a high optimism, and a philosophic 
imagination. Might not a probable answer be that we were 
listing the attributes of a true poet? 

And does this mean that true research men, like true poets, 
are born, not made? Is a Faraday as impossible to produce 
by education as a Shakespeare, a J. J. Thomson as a Robert 
Browning? I do not know. I know only that just as there 
are hundreds capable of writing acceptable magazine verse, 
to one who can produce great poetry, so there are hundreds 
who can do useful laboratory work to one who ean blaze the 
trail into a broad new land of knowledge. I know that there 
is a great over-supply of men who wish to work in laboratories, 
and a great dearth of truly capable research men. How far 
education can redress this unbalanced state of things is not for 
me to attempt to say. I wish only to express the hope that the 
growth of research work in the colleges and universities will 
lead to a more general appreciation of its requirements, a 
quicker perception of real research ability in students, and a 
better opportunity to encourage and develop that ability. 

Perhaps you will say I have given to research too narrow a 
definition. I could not effectively defend myself against such 
a charge, for I assert no authority in lexicography. But at 
least I have a very definite thing in mind, which I have tried 
to make clear under the name of Research. And, as Humpty 
Dumpty told Alice, in defense of his practice of assigning 
arbitrary meanings to his words, ‘‘The question is who is to 
be master, that’s all.’’ 

Discussion. 

G. W. Thomas: There is one phase of this subject which 
as yet has not been emphasized in this meeting. That is that 
research is an attitude of mind. We ofttimes get requests 
from men stating that they do not enjoy their present work 
but would like to be transferred to a research job. In many 
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eases, there has been no indication in past performance of 
having any research instincts or ability. On the other hand, 
there are men in comparatively repetitive jobs who demon- 
strate by the way they do their work and by the suggestions 
they make for improving the method of doing the work that 
they have the research attitude of mind. 

As a concrete illustration, I remember recommending to our 
installation department the employing of a young man for the 
summer. Like many other young college men employed for 
the summer, he was placed on a wiring job. A large number 
of wires which were to be soldered to terminal lugs were held 
in temporary place by a metal rod tied by strings to a support- 
ing frame. It took a matter of two or three minutes to tie 
these strings in the first place. During the operation which 
required about three hours, the strings would offtimes have to 
be retied due to stretching. After a few days on the job, this 
young man went home and made a metal clamp which could 
be put on almost instantaneously and which during the opera- 
tion did not need readjustment. This device was later 
adopted and saved roughly in the neighborhood of 10 per cent. 
time. It also resulted in a better job. During the summer 
this young man also suggested a number of other time-saving 
devices. From the way he did his job he demonstrated to the 
satisfaction of many of us that he had the attitude of mind 
which is needed on research and development problems and 
is being used on that kind of work at present. 

I feel that the research attitude of mind can be fostered. 
It should be possible in laboratory courses to assign experi- 
ments in a way which will stimulate the student to want to 
find out things for himself. In the electrical measurement 
laboratory young men might be assigned the problem of meas- 
uring the resistance of a given conductor rather than being 
assigned an experiment on the Wheatstone Bridge, the Kelvin 
Bridge or some other piece of apparatus. 

I tried this plan at Colorado College where the size of the 
class was small enough to permit it with limited amount of 
apparatus and got very satisfactory results. Some of the 
students submitted half a dozen reports in a semester and 
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some submitted as high as two dozen. Some of those who 
submitted the fewer number of reports did by far the greater 
amount of work. The main advantage of this scheme was that 
the students appeared to take a keener interest in this labora- 
tory than in others which were conducted by the definite as- 
signment method. I believe the same principle is applicable 
to the conduct of most any type of course. The desirable 
thing is to get the student stimulated to thinking up problems 
of his own and formulating the method of attack. 

There is another thing which I would like to mention. 
Throughout the meetings there seems to be a considerable 
amount of criticism of the college graduate and of his educa- 
tion. Most every speaker so far has left me with the feeling 
that engineering education in this country was being con- 
demned. As I have been associated with engineering educa- 
tion for some time, first as a teacher and of late years as one 
who employs the graduates of these engineering institutions, 
I feel that progress is a matter of commendation rather than 
of condemnation. Each year before starting out to the colleges 
to interview the grduates I get out the old reports which I 
wrote as an undergraduate and look them over. It puts me 
in a much less critical frame of mind. 

I feel that the engineering graduate of to-day is on the whole 
more thoroughly trained than he was a number of years ago. 
There are many things to be desired such as improvement in 
thoroughness, self-reliance, initiative, but on the whole the 
graduate is more capable of undertaking engineering work 
than I feel I was at the time of graduation. Again, it has 
been in the neighborhood of eight years since I left college 
teaching. There has been much advance in available text ma- 
terial, in apparatus, in exchange of ideas and so in general I 
feel that the electrical engineering teachers of this country 
are to be congratulated on their considerable achievements 
and progress. 


‘ 


J. B. Whitehead: In the papers by Professor Jackson 
and Mr. Hawkins, and in the discussion by Mr. Dyche, we 
have had an excellent review of the elements which enter into 
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the subject before us. I think we will all agree as to the ad- 
vantages set forth in the thoughful paper by Professor Jack- 
son of ‘‘Research as an Aid to Teaching,’’ provided that these 
advantages can be made available in our undergraduate 
courses. Mr. Hawkins has outlined in admirable manner the 
distinction between pure scientific research on the one hand, 
and laboratory tests and studies on the other. ‘‘Research’’ 
is a much hackneyed term, and in its purest interpretation 
must always mean the uncovering of new knowledge. Studies 
of the properties of materials and of the behavior of new 
equipment, under laws already known or proposed should not 
be considered as research, although these processes may de- 
mand experimental experience and technical skill. This dis- 
tinction has long needed expression in the meetings of the 
Society and Mr. Hawkins is to be congratulated upon having 
given it to us in so admirable and interesting a form. Mr. 
Dyche has given us an excellent list of problems of testing and 
laboratory studies, which, while they may not be classified 
under the head of scientific research, nevertheless require for 
their solution the faculties of initiative, judgment and skill. 
It appears to me that it is this latter type of problem which 
offers best opportunity for benefit in the processes of teaching. 
There is no doubt that the attack of problem of this character 
by fourth year students will do much to broaden their view 
of engineering problems and perhaps increase their profes- 
sional ability. Therefore I have no difference with Professor 
Jackson as to the value of these problems or of those approach- 
ing even nearer to the field of pure research, but only as to 
the relative value as between these things and others of more 
fundamental and important character. Most undergraduate 
courses have sprinkled throughout their entire lengths, prob- 
lems of varied character and in these problems I see much 
of the benefit that Professor Jackson discusses. I question 
however the value of setting aside the time required for a defi- 
nite course in the attack of original problems. The under- 
graduate’s equipment is too incomplete. The time in my 
opinion can be spent very much more profitably in more 
formal courses, dealing with fundamental studies, say for ex- 
ample, the mathematical theory of electricity and magnetism. 

















“‘ENGLISH FOR ENGINEERS’’? NEVER! 
BY C. RALPH BENNETT, 
Dept. of English, University of Minnesota. 


It’s great sport, teaching English to these freshmen engi- 
neers. I have done it for several years now, in the College of 
Engineering of one of our best-known mid-western universi- 
ties. It was a new sort of teaching for me. I wondered 
how I should like it. Now I know. Nothing could be more 
fascinating. 

I do not teach ‘‘English for Engineers.’’ I have nothing 
to do with ‘‘ Engineering English.’’ I do not know what those 
things are. I do not believe they exist. It is not sensible 
to talk about Veterinarian Plane Geometry. But that is no 
more absurd than what we have heard for years. English is 
English. It is exactly the same no matter where it is taught, 
no matter to whom it is taught, or when. A difference in 
buildings, a difference in students, a slightly special applica- 
tion here, a slightly different emphasis there, perhaps—but 
it is all the same in purpose. Its object is to teach students 
to express themselves on paper. As long as it tries to create 
that ability to write down thoughts in the students to whom 
it is taught, it has accomplished its purpose. The young Engi- 
neer does not need a special course. He does not want one. 

Freshmen engineers are pretty much like all other freshmen 
—I think they are better—but there are two differences, im- 
portant differences for us who teach English to them. They 
know very definitely what they want. And they have inher- 
ited a tradition throughout the years, carefully fostered, lov- 
ingly nourished. Each one of them enters college thinking 
that he has hidden in his soul one great hatred. He thinks 
he hates English. 

Note that—he thinks he hates English. That is a splendid 
sign. I like it. There is mental activity where there is hate. 
There is material to work on. That’s the fine thing about 
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these boys—they have violent reactions. They are no spine- 
less jellyfish wriggling their way through college. 

Their hate is easily explained. Why, after all, should an 
engineer have to take an English course? What use will he 
ever have for it? Mathematics and shop and drawing and 
surveying—those are good. They are the right stuff, the very 
fundamentals. But English! Abomination! 

That is our problem. Every year we have it anew, when 
fresh groups of these alert youngsters flock to us from the 
farms and villages and cities of this middle west, their minds 
filled with visions of wide-flung bridges and towering dams. 
They have come to us for an education. With most of them 
that coming has meant sacrifice, sometimes great sacrifice. 
They are here to work, to use every moment. They have only 
one aim—to become good engineers. Courses must count with 
them; time is limited. They have no time for fluff. English 
seems fluff. These boys have been through high school. 

They aren’t backward in telling us what they want, for they 
are delightfully frank. I have often seen unexpressed groans 
on their faces during those first restless fall days. I have 
read their themes, hundreds of them. They tell me they don’t 
want English. 

And there we are. 

Of course, we English teachers never admit it. English is 
a required course. And so we set to work. 

I know these freshmen hate to write themes. And so I make 
them write me many of them. The boys sweat for hours over 
these productions. They heap curses upon my head. But 
they give me results. 

For most of them, theme writing in high school has meant 
only hard work, a lifeless reproduction of uninteresting facts 
retailed for some teacher who was shocked if a student dared 
to have his own ideas. I want ideas. I become a bit fantastic. 
I try my best to create some interest. 

In all my experience, I have never given a so-called ‘‘tech- 
nical subject.’’ I have never asked the boys to tell me what 
they think someone else has thought about something in 
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which they only think they are interested. I have tried to 
stimulate their imagination, the imagination which they have 
but have never known, simply because they have never been 
allowed to give it a chance. They will need that imagination 
if they are to become good engineers. 

I read them Lord Dunsany’s fantastic stories; I steep them 
in them. At first the boys think that I am crazy. Some of 
them never lose that idea—but the seed takes root. Something 
new is unfolding itself to them. Here are the very common- 
places which they have known all their lives, the very common- 
places which shut out all else from so many of us. But what 
a difference. An ash heap has become fraught with beauty 
and pathos, and the wind, that very wind which has run with 
them down hill, has become wonder laden. 

Imagination begins to stir in them. I beam with happiness. 
My theme subjects become more fantastic, more far flung. I 
explain less and less what I want, and leave it to the boys. 
I tell them to let their imaginations run riot. Improvement 
begins. 

From the crudest of efforts, they begin to grope their way, 
more and more sure-footedly. I find a spark where before 
were but cold ashes. Amazingly soon nearly every one of these 
boys will write me a theme worth reading if I merely give the 
classes ‘‘When the Gods Slept.’ They will not all be good 
themes. But every freshman will have made his attempt; 
every theme will have at least some interest. 

There is nothing extraordinary in this. It seems a bit un- 
usual, but it is not. It seems strange, because it is so very 
sensible. All that has happened is that the most obvious 
method of getting these freshmen to write has been lost sight 
of in this balderdash about ‘‘ Engineering English.’’ If there 
is one group on God’s earth which has poetry in its soul, it is 
the engineers. Poetry is born with them. They are always 
seeing visions and dreaming dreams. Their minds need to 
reach out and grope. They need to make things of their own. 

This may sound foolish. It isn’t. These boys have lain on 
their backs on these green northwestern hills and have 
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dreamed their futures in the sky. They have seen their 
dreams in concrete, and in iron and steel machines. They 
have listened to the stories of their ancestors, and have thrilled 
at Viking sagas. They have the imagination. They are seek- 
ing for expression, though they would never admit it. 

I have found the method successful. I have had from fresh- 
men what I consider, what I shall always consider, astounding 
imaginative pieces, written by students who came to me with 
the idea of there being nothing new under the sun—simply 
because they had never been taught to see it. Bits of whimsy, 
beautiful little things, delicate as gossamer, have come from 
some of them who would stoutly maintain to you that they are 
‘hard-boiled engineers.’’ Why, one of them even told me 
last year that he has a love for poetry, that he reads it when 
his friends have left him and he is alone. He was ashamed. 
He thought they would laugh at him if they knew. I know 
they wouldn’t have laughed. He was not the only one who 
was reading poetry in private. 

It all seems a bit unreal, this that I have been saying. Is 
it too much to believe? I should have thought so once. But 
I know what has been given me. Here is a bit, a little theme, 
which I choose from the little weekly publication we have 
issued every year for the students, a little sheet made up each 
week of the best work handed to us during that week. The 
boy who wrote it is now a sophomore, a typical engineer. He 
had never before had a real opportunity for expressing him- 
self : 

SHapows. 

Beyond that great dividing line beyond which the pines and 
the beasts rule, and men fear to go, there lies the land where 
shadows of great pines lie quivering and muttering and swear- 
ing vengeance. Small wild things seek hiding and protection 
in the depth of these shadows. 

It was not always so. Once the shadows of these pines were 
their equals; standing erect, they stood side by side with the 
real trees. When the pines sang and tossed in the cold night 
air, then the shadows sang silently and tossed. When the 
shadows were silently quiet, or murmuring, then the pines 
were either still or sighing sadly. 
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Then one bitter night all the shadows decided that they 
would no longer follow the example of the pines, but would 
free themselves and move or sing or weep, as they pleased. 

As the wolf howled twelve long howls on that fateful night, 
the battle, of which the pines still whisper as the wolf howls 
at midnight, started. It must have been terrible. The shad- 
ows and the pines beat each other with all their might. As 
they struck and beat and rallied and struck again, there was 
a deafening silent clamor. But the trees’ boughs were longer 
and harder, and when the wolf howled the next hour gone, 
every shadow was lying beaten and breathless at the feet of 
the trees. 

Now the wild things walk on the shadows, and the shadows 
only quiver and mutter and swear vengeance. 


There is a little bit of beauty, or I am no judge. That boy 
wove it out of his own experience. If he will not be a better 
engineer for having found that imagination which was trying 
to express itself, I shall be disappointed, deeply. 

He is not the exception. He had caught the spirit, I grant, 
a bit better than some of the others. But all of his classmates 
were wandering, too, where their imaginations were leading 
them, and most of them wandered amazingly well. They were 
finding that they had ideas they had never discovered. Even 
the poor ones were trying to leap with the rest. Trying is all 
I could ask. 

Do you wonder that our little mimeographed paper, their 
paper, meant much to them—that they vied with each other 
to write themes which might be included in it, even bet their 
friends that they could? 

Now these freshmen have finished their English work. 
They have suffered with the grammar upon which we spent 
months, months because they knew nothing of English gram- 
mar when they came to us. I know that we spent none too 
much time upon it. It is the foundation of all written expres- 
sion. Whatever else these youngsters carry away with them, 
I feel that they will at least know how to use the English 
. language properly. 

Bit by bit a new world opened for them. They ranged over 
the literature of the world with me, and found it good, even 
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interesting. They had never thought before that real men 
wrote ‘‘Literature.’’ Literature had always been a matter of 
ealfskin in dusty parlor bookeases for them. But these old 
Greeks weren’t so old-fashioned. That fellow Homer could tell 
a story. Cervantes knew his stuff. Dante was beautifully 
horrible. And ‘‘Les Miserables’’—well, that’s good enough 
to read over again. 

We did not have time in that one short year for much—only 
a taste here and there. But we sampled good fruit. All 
we can hope is that our boys will keep on reading. Now they 
know the way, just a tiny bit of the path. They have found 
red blood in great works. They have dreamed a bit and 
sighed a bit, and maybe—God forbid—cried a bit. They have 
discovered, if I have done my work, that there are living books, 
and that all good things have not come out of England. 

Many of these students come back to me, after they have 
finished their required work. They can speak more freely 
now. They come into my office to see me—to tell me what 
they have read, or seen, or thought—or just to talk. They 
will be free from ‘‘eulture’’ there. 

They come back for more work with us. They want us to 
give them advanced courses in writing, in literature. They 
keep the reading lists which we gave them as freshmen, and 
wear them thin. One of them is likely to rush in at any time 
to tell us that this chap Hudson’s ‘‘Green Mansions’’ is the 
real thing, or that ‘‘Vanity Fair’’ is not worth a d—. We 
aren’t surprised any more. 

I have sounded enthusiastic about this work. I have meant 
to be. It has more possibilities than we have yet imagined. 
We have blundered for years; we can only hope now that we 
are on the right track. 

Is it not more sensible as a method than the old? These 
freshmen do not want to write about their engineering work. 
They are born makers; we have tried to give them themes to 
make. We have tried to teach them to express themselves 
vigorously, effectively, carefully, by the written word. We 
have deluged them with grammar, with principles they can 
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understand and use. We have tried to give them life and 
interest. 

And more than all, perhaps, we have taught them that they 
have more ideas than they ever suspected. They have dis- 
covered with us. We have been a bit fantastic together, that 
we might be all the more sane alone. We have actually be- 
come interested. 

I have never tried merely to amuse these boys. I have never 
worked solely to entertain them. I have asked only that they 
do their work, and do it well. Both of us have remembered 
that English is English, and that English in an Engineering 
College is English, too. 

Fine lads, these freshmen engineers! They like even Eng- 
lish. But I hope they never admit it. 














THE ENGLISH DEPARTMENT. 


Some Deraits or Co6PERATION IN THE TEACHING OF ENGLISH 
TO ENGINEERING STUDENTS. 


BY CLYDE W. PARK, 


Professor of English in the College of Engineering and Commerce 
University of Cincinnati. 


The sentiment in favor of codperative effort on the part of the in- 
structors in English and in technical subjects in order to secure better 
English usage among their students is evidently growing. At least there 
is a more general recognition of the common responsibility they share 
in seeing that their students form habits of accurate and effective 
speech. Often it is only a tacit agreement on the part of the faculty 
that their students must acquire the manners and speech of educated 
men. In many places definite plans have been tried to organize and 
direct codperative effort toward this desirable end. The oldest and most 
successful of such experiments is that in operation at the University of 
Cincinnati. Professor Park who contributes the article this month, has 
been responsible for the elaboration of a system of instruction that has 
attracted wide attention and has produced definite results. In asking 
him to outline his plan, the Committee on English has hoped to show 
how practical such codperative effort may be made, and to suggest ways 
and means to those who feel the need for codperation in securing better 
speech habits for their students. 

J. RALEIGH NELSON, Chairman, 
Committee on English. 


The teacher of English composition has a task that is almost 
never done to his entire satisfaction. He must deal with large 
numbers of students who come to him with widely varying 
degrees of preparation. Within a relatively short period, he 
must bring the poorly prepared students up to a reasonable 
standard of expression, and at the same time he must develop 
the talents of those who start on a higher level. Moreover, 
he must assume final responsibility for the skill in writing 
which his students will take away with them upon graduation 
from college. 
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Even under the most favorable conditions, the teacher is 
likely to have misgivings regarding the future performance of 
his students, for he appreciates the natural tendency of any 
one to become careless in the absence of a direct incentive to 
use the best English. There is the feeling, too, that the study 
of English as an isolated subject is a bit artificial, or at any 
rate, that it is different from the use of the language as a tool 
of expression. And yet, if the study has not strongly in- 
fluenced the student’s general use of English, the time spent 
upon it has been poorly invested. The immediate practical 
test of the value of the course in English is that the student 
shall be able to write clearly, correctly, and effectively in his 
everyday manuscripts. The ultimate test is that he shall 
form lasting habits of good expression. 

It is generally agreed that the best means of determining a 
student’s real ability in English is to examine the writing which 
he does outside of the English department. In his technical 
manuscripts, for example, he uses language as a means to an 
end. Instead of exemplifying the principles of composition 
in an exercise, he applies them in the expression of his ideas. 
To be sure, he profits by whatever drill he has had in the fun- 
damentals of English as such; but, for the moment, he is in- 
terested primarily in the subject matter. He is not merely 
studying language, but using it. 

If there is opportunity for codperation between the English 
and the technical departments, it is possible for the teacher 
of English to follow the results of his instruction and to dis- 
cover whether his students have really gained a working knowl- 
edge of composition. Better still, there is opportunity for 
him to give supplementary instruction to individual students 
whose written work is not acceptable. There is the further 
possibility that the college authorities may second the efforts 
of the teacher of English by requiring good expression in all 
technical manuscripts, so that the student will come to write 
well habitually, and as a matter of course. 

As Professor Nelson and members of his committee have 
pointed out, there is no argument concerning the desirability 
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of codperation as a means of strengthening the course in Eng- 
lish. The only question has to do with the feasibility of such 
coéperation, with the extent to which it may be carried on, 
and with ways and means of making it effective. 

At the request of the Committee on English, I am present- 
ing some details which belong to a specific project in codpera- 
tion. Certain phases of the plan as carried on in the College 
of Engineering and Commerce of the University of Cincinnati 
have been explained in a paper previously published in Enet- 
NEERING EpucaTion.* It is understood, of course, that some 
of the situations are local and would probably have no precise 
counterpart in any other institution. In their broader as- 
pects, however, they are doubtless typical enough to be sug- 
gestive. If the general scheme is sufficiently elastic, diversity 
or changes in specific details need not cause any serious diffi- 
culty. To be useful, the plan should be adaptable enough to 
adjust itself to changes either in the curriculum as a whole or 
in individual departments. 

Following the adoption of the general policy of requiring 
an acceptable standard of expression in all technical manu- 
scripts, the faculty provided that each student should regu- 
larly be registered for a special credit in English. This ar- 
rangement furnished the English department with adminis- 
trative machinery for keeping in touch with the student’s 
written work throughout his college course. The requirement 
of a passing grade for the work of each term gave the student 
an incentive to keep his writing up to standard, in order to 
earn his one hour of credit. English courses based on the 
written work done in the technical departments were des- 
ignated by a separate number to distinguish them from 
courses given wholly within the English department. 

Credit for the respective types of English instruction was 
given separately, except in the freshman year. The reason 
for merging the two in the student’s first year is obvious. 
Since the main purpose of any freshman course in English 
is to review the fundamentals, and since the quality of a stu- 


* Vol. 5, No. 9, p. 30. 
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dent’s writing in his upperclass period depends upon his mas- 
tery of basic principles, the freshman course is directly pre- 
paratory for the others. As the first-year work is now given, 
for example, three recitation hours a week are set apart for 
English, and the student is given two hours credit for the com- 
pletion of each term’s work. The essentials of clear and cor- 
rect English are reviewed in the English class, and are applied 
chiefly in terms of written work which the student is already 
doing or will later be called upon to do in connection with his 
technical studies.* Useful illustrations of applied English in 
the freshman year have been found in the series of reports 
written in a course in orientation, which is given by the De- 
partment of Coédrdination. The subject matter is furnished 
by the technical department through lectures, collateral read- 
ing, and visits to representative industries illustrating differ- 
ent phases of engineering. The motive for the reports also 
comes from the technical department, but the writing is done 
entirely under the direction of the instructor in English. 

As examples analysis, paragraphing, sentence structure, and 
other phases of composition, these reports are fully equal to 
any ‘‘expository themes’’ which might be written exclusively 
for the Department of English. In many ways, they are 
better than the usual themes. They are real compositions, 
based largely on first-hand knowledge of subject matter; they 
deal with material in which the student is interested and about 
which he has done voluntary, and not perfunctory, thinking; 
and they are written for a definite purpose. In their prepara- 
tion, language is used as a means to an end, and not as an end 
in itself. The fact that all the students are familiar with the 
same subject matter and the same problem of expression 
enables the instructor to use the reports as a basis for profitable 
class discussions. These papers, ranging from five to ten 
pages in length and coming at intervals of four weeks during 
the freshman year, make it unnecessary for the English in- 
structor to assign the customary ‘‘long expository themes.’’ 


*In a textbook now in press, to be published by F. 8S. Crofts & Co., 
New York, this plan of instruction is explained in considerable detail. 
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And yet, since the part of his instruction which prepares the 
student for technical writing must be centered upon exposi- 
tion, these reports are ideally suited to his purpose in training 
the students to express their thoughts clearly and to present 
their material in proper form. 

Another kind of manuscript which is used jointly by the 
English and the technical departments during the first year 
is the ‘‘work report,’’ which is based on the outside, or ‘‘shop”’ 
work of the codperative student’s alternate four-week periods. 
This report, even more than the other, is developed from 
first-hand acquaintance with subject matter. Since it deals 
with one person’s experience, it introduces an element of 
variety. Whereas the inspection-trip reports tend toward 
uniformity, each account of a student’s outside work is a spe- 
cial problem in the organization of material and gives oppor- 
tunity for individuality in the treatment of subject matter. 
Moreover, since these reports are part of the student’s per- 
manent record, to be submitted to the shop authorities or to 
be otherwise used as credentials, they are prepared with 
greater care than would be likely to be the case if they were 
purely school exercises. They are particularly good examples 
of English put to use. Because the material for them is 
gathered and shaped outside of the school period, but little 
time spent in preparing them is chargeable to the English De- 
partment. And yet, their value as training in English can 
hardly be overestimated. 

In a somewhat less direct way, certain other technical de- 
partments aid the instructor in English in his efforts to give 
the freshman a good start. For example, the Department 
of Mathematics, by requiring completeness, clear arrangement, 
and definite, logical statement of problems and answers, pro- 
vides incidental training, the value of which will be reflected 
later in the upperclass written work. The same is true of 
the Department of Chemistry, whose instructions, issued in 
codperation with the Department of English, set the student 
right on many puzzling questions of expression. In the third 
term of the freshman year, the long reports on chemical in- 
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vestigations are used jointly by the two departments in the 
same way as the inspection-trip reports which have already 
been described. 

It should be pointed out that part of the first-year work in 
composition is done exclusively for the instructor in English. 
It includes a considerable amount of what may be called ‘‘lit- 
erary composition’’ in narration, description, and criticism. 
This phase of the English instruction is designed to introduce 
the student to a body of collateral reading and to stimulate 
his interest in literature. In this respect, it is a preparation 
for the course in journalism and literature, which is later 
given within the Department of English. Owing to the fact 
that compositions written for the technical departments are 
utilized as a basis for teaching the more directly practical 
phases of English composition, however, a larger proportion 
of time is available for English literature than would other- 
wise be possible. 

I have dwelt somewhat at length on the work of the fresh- 
man year, partly because it is basic in the scheme of codpera- 
tion, and partly because the uniformity of the first-year pro- 
gram for all branches of engineering facilitates the develop- 
ment of interdepartmental relationships. A further reason 
for using this work as an illustration is that there is compara- 
tive uniformity among different colleges in the curriculum for 
the freshman year. Not only are the mathematics and chem- 
istry courses typical in this respect, but even the course in 
orientation, or a parallel for it, can be found in most institu- 
tions. The important question, however, is not what. subject 
matter the courses happen to include, but whether they fur- 
nish good illustrations of English applied to technical writing. 

Beyond the freshman year, there are many kinds of writ- 
ten work which lend themselves to interdepartmental codpera- 
tion. The reports in physics, for example, although compara- 
tively brief, afford excellent drill in clearness of statement. 
The same is true of papers written in the accounting course by 
commercial students. Papers and book reviews written in con- 
nection with the course in history are valuable training in Eng- 
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lish. Laboratory reports in electrical and mechanical engi- 
neering call for clear organization of material and logical 
sequence in the presentation of the object, theory, apparatus, 
results, and conclusion in a variety of experiments. Upper- 
class inspection-trip reports and work reports are first-class 
exercises in the analysis and interpretation of data. Re- 
garded simply as a piece of writing, the senior thesis may be 
considered the most ambitious undertaking of the student’s 
college career. Being a universal requirement, the thesis does 
for the last year’s work what the reports in orientation do for 
that of the first year. It is an opportunity for every student 
to show how well he has learned to write. 

With but few exceptions, the various types of written work 
done in the upper years of the course are distributed in such 
a way as to provide a basis for codperation during each term. 
Such an arrangement is to be preferred, not only for the sake 
of administrative convenience, but also because it keeps the 
student in practice. Where the schedule leaves a gap in a 
student’s chain of writing assignments, it is desirable to re- 
quire supplementary writing, both as collateral work for the 
technical department and as an exercise in English. 

Whatever the details of codperation may be, its success de- 
pends primarily upon a sympathetic attitude between the in- 
structors in English and those in technical subjects. In every 
instance that has come to my knowledge, the technical instrue- 
tors have been willing to meet the departments of English 
more than half way. That they should do so is not strange, 
however, in view of the general situation. They are accus- 
tomed to thinking in terms of a whole program of instruction, 
as contrasted with individual and isolated subjects. They 
realize that the requirement of a high standard of expression 
will improve the general quality of the student’s work and 
will increase his respect for the course. They know, more- 
over, that the effort needed to produce a clean-cut statement 
of his thought compels the student to do the sort of thinking 
that is essential in the study of a technical subject. 














SAFETY INSTRUCTION IN ENGINEERING COLLEGES. 


BY JOHN M. SANDEL, 


Safety Engineer, National Safety Council, Chicago, Illinois. 


The engineering student is learning accident prevention 
work with his studies of processes, engineering technique, and 
economics. The engineering colleges throughout the country 
have observed the progress of the Safety Movement since its 
inception fifteen years ago, and have prepared their students 
for their respective places in industry by giving as many of 
the fundamentals of safety as the courses will permit. The 
methods used by various engineering colleges differ slightly in 
details, but the results have been excellent. 

It is necessary that the engineering student, or the college 
graduate who will enter a manufacturing plant, have some 
knowledge of accident prevention work. The personnel in the 
bulk of the manufacturing plants included in the membership 
of the National Safety Council are conducting safety work in 
a serious way, and consequently have very little respect for the 
college graduate who cannot appreciate the value of a move- 
ment which saves lives and limbs and adds to the individual 
efficiency of the workmen. Safety committees have been or- 
ganized everywhere and have been operating for a number of 
years. Practically all of the older employees in any establish- 
ment have served some time as a member of the safety com- 
mittee, and are in hearty accord with the-aim of the manage- 
ment to promote the work as efficiently as possible. It is 
therefore incumbent for the young college graduate entering 
an organization to heartily join in the movement, and to give 
it his support. The college which provides some of this in- 
struction, especially the fundamentals, gives the plant manager 
the most valuable men. 

At no college has it been found desirable to devise a four- 
year course in safety engineering. Even with the present de- 
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velopments in accident preventien work, it is not believed that 
such a course would be in great demand, either on the part of 
the students or by the industries and cities. The colleges are 
meeting the present demands of the industrial manager very 
nicely, and the details and refinements of safety work will 
come to the graduate with other experience. 

In most of the colleges, safety work is taught along with 
other courses. For instance, in machine design courses, the 
student is taught to design guards for gears, belts, pulleys, ete. 
When any particular process is considered the safe operating 
practices necessary for the conduct of the processes are men- 
tioned. 

It was possible for me to visit only a few colleges to ascer- 
tain details of the methods used. This work was not started 
until near the close of the last college year, and it is hoped that 
the National Safety Council will be able to secure additicual 
information as to the methods used in other colleges during the 
next school year. 


THE PENNSYLVANIA STATE COLLEGE. 


Practically all departments of the School of Engineering 
and the School of Mines and Metallurgy have arranged courses 
of instruction so that students become thoroughly familiar 
with the fundamentals of safety. In the shops, all machinery 
has been guarded to comply with the standards of the Depart- 
ment of Labor and Industry of the State of Pennsylvania. 
Excellent mechanical protection has been provided for belts 
and pulleys everywhere. Nearly all machinery is driven by 
individual electric motors, so that the problem of safeguarding 
transmission machinery has been relatively simple. 

A requirement of the course in machine design includes the 
design of safeguards for dangerous reciprocating parts of 
machines, such as belts, pulleys, and gears. Students work- 
ing in the machine shops spend the major portion of their time 
in tool making, and the tools are designed so that the students 
operating machines with them, can do their work safely. The 
work of the shop is laid out in the same way that a commercial 
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production job shop is operated. The students manufacture 
many articles and appliances that are sold commercially. 

Lighting and ventilation are studied in relation to safety in 
the course in factory layout and design. This course includes 
considerable time on fire protection and fire prevention for all 
kinds of plants, to include both general and special fire haz- 
ards. The college has practiced what it preaches in this 
course, by installing sprinkler systems as far as financial provi- 
sions will permit, and including sprinkler installations in the 
basements of most of their shop buildings. 

Students in the course in industrial engineering receive lec- 
tures on the fundamentals of accident prevention work in the 
course in personnel management. A portion of this course is 
conducted in the laboratory, and part of the time devoted to 
laboratory work is spent in making safety inspections of the 
shops. 

The extension courses of the School of Engineering have a 
large enrollment among the executives and workmen in indus- 
trial plants throughout the state. One of these courses is on 
foreman training, which consists of eight lectures and pam- 
phlets, one of which is devoted entirely to safety work. It 
reaches the foremen in about fifty organizations each year. 

The first day the student spends in the electrical engineering 
laboratories is devoted to safety instructions in handling the 
apparatus. All of the apparatus, with the exception of some 
of the transformers, is a 110-volt A.C. and D.C. current, but 
the students are carefully supervised throughout the course to 
see that no accidents occur to them. Students are required to 
change fuses when necessary, but an instructor is present to 
see that the fuse is changed in the safe way. It is not prac- 
ticable to provide permanent guards for belts and p~!leys for 
the various apparatus because of the numerous w%) for using 
it, so the students are located so that they are in no danger of 
being caught in belts and pulleys, and are out of the range of a 
belt should it break. 

In the School of Mines and Metallurgy, accident prevention 
work is an integral part of every course. Hardly a day 
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passes but that safety is not mentioned to the students in con- 
nection with the particular subject under consideration. More 
safety instruction is given mining engineering students than 
students in any other courses in the college. 

Two of the courses in the School of Mines and Metallurgy 
can be considered safety courses. The course in first aid and 
mine rescue work which is given in the Junior year is a con- 
densed course in safety engineering. The training includes 
mine sanitation and hygiene, in addition to actual practice in 
first aid administration and the use of breathing apparatus. 
Another course is the study of various State Mine Laws and 
Safety Codes. The course is taught personally by Dean E. A. 
Holbrook of the School of Mines and Metallurgy and the ob- 
ject is to familiarize the students with the various state mine 
laws, to study all of them for the best features of each law. 
Dean Holbrook believes that mining engineers should take an 
active part in the formulation of these mine laws and the study 
of them cannot but help to impress upon the students the 
necessity for safety in mines. 

Each engineering student is required to work in industries 
during the summer to obtain additional graduation credits. 
In this way, the students become acquainted with safety work 
and its application, and carry back to the college some ideas 
on safety that they have observed. 

Accident prevention work at Penn State has received more 
attention than has been the case at the majority of other engi- 
neering colleges. Instead of interfering with the teaching in 
regular efficiency courses, it has added an interest in produc- 
tion problems which has been an important factor in holding 
the attention of the students. 


Onto State UNIVERSITY. 


The faculty of the engineering school realizes that it would 
not be desirable to establish a formal four year course in safety 
engineering, and have therefore devoted their efforts to teach- 
ing accident prevention work to engineering students as an 
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integral part of all courses. Whenever there is an opportu- 
nity to mention the need and desirability of safety work, this 
is done. 

When any particular industrial process or machine is men- 
tioned in lectures or discussed in recitations, devices or 
operating practices that will promote safety are mentioned. 
The amount of time devoted to the subject of safety depends 
on the importance of safety in relation to all of the details that 
must be mentioned. 

In courses in machine design, safety is a real part of the 
course. Students are required to design guards for belts, 
pulleys, and gears. The student is required to give considera- 
tion to safety requirements in courses in shop layout. This 
would include ventilation, lighting, methods of piling mate- 
rials, and provision for sufficient space for piling material and 
transportation of materials. In the design of pressure vessels, 
safety devices are stressed. 

Students who operate machinery and apparatus in shops 
and laboratories, are taught the hazards of operation before 
they actually do the work. The experience of the University 
in accident prevention work is recalled, as the reasons for re- 
quiring operations to be conducted in the manner mentioned. 
Reasonably efficient safeguards have been provided for every 
hazard around machinery. 

None of the engineering courses have been devised to permit 
teaching specialized branches of safety, and it is only in the 
shops and laboratories that the instruction in accident preven- 
tion work extends beyond fundamentals. The faculty believes 
that the students can secure details after graduation, which 
would be more satisfactory to every one in the long run. 

There have been very few accidents in the shops and labora- 
tories of the University. This is attributed to the supervision 
maintained by instructors, and to the class and lecture room 
instruction in safety. 
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THE UNIVERSITY OF PITTSBURGH. 


The students in the shops and laboratories of the University 
have received no injuries except slight lacerations in the past 
eighteen years. This is an excellent safety record. Neverthe- 
less the faculty of the School of Engineering has realized the 
importance of teaching accident prevention work to engineer- 
ing students, to guide them in their shop and laboratory work, 
and to prepare them for industrial conditions they will en- 
counter after graduation. 

The mechanical equipment in shops and laboratories has 
been guarded as required by the safety standards of the De- 
partment of Labor and Industry of the State of Pennsylvania. 
Students are instructed in the hazards of any machine before 
they operate it, and also in safe practices for each different job 
to be done. This instruction has been a big factor in enabling 
the University to secure the excellent accident experience. 

Engineering students in all courses receive lectures on the 
origin of the Safety Movement, and the fundamentals of 
safety. Students in each course receive in lectures informa- 
tion on the progress made in safety in particular processes and 
particular industries. This increases the interest of the stu- 
dents in accident prevention work, and ties in well with the 
safety instruction received in other courses. 

In courses in machine design, students are taught to include 
the design of guards for dangerous parts of machinery as a 
part of the course. This is also required in designing air re- 
ceivers and similar hazardous equipment; the students are 
taught the importance of various kinds of safety valves and 
are taught to design valves of sufficient capacity so that the 
vessel can be safely operated. 

The School of Mines and Metallurgy of the University has 
an excellent reputation. It is located within a short distance 
of the U. S. Bureau of Mines Experiment Station, who co- 
operate heartily in providing instruction to students. At the 
University, students receive lectures in mine safety, which are 
supplemented by visits to the experiment station where demon- 
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strations are given in mine rescue work. Many safety demon- 
strations are arranged at the Experiment Station of the U. S. 
Bureau of Mines which are attended by students of the School 
of Mines and Metallurgy. In addition, the students receive 
a course in the mining laws of the various states. 


CARNEGIE INSTITUTE OF TECHNOLOGY. 


The methods of teaching safety to students at the Carnegie 
Institute of Technology differs from methods used at other 
colleges described above, but the necessity for the use of these 
methods has an interesting history. The results have possibil- 
ities of more serious appreciation of the value and necessity of 
safety work. This is borne out by records of injuries to stu- 
dents. The exposure to accident injury among students is 
greater at the Carnegie Institute of Technology than at other - 
engineering colleges, because students receive a larger amount 
of instruction in shop work. 

The Carnegie Institute of Technology opened its doors in 
1905 and received 254 students. At the end of the academic 
year, 84 injuries had occurred to these students, most of which 
were found to have been caused by ignorance and thoughtless- 
ness. At this time, accident prevention work had started in 
some of the industries located nearby, and the injury record 
convinced the faculty that it was necessary to include safety 
in their college courses. 

In order that students may realize the hazards of the work 
in the shops, each freshman class receives several lectures on 
accident prevention work before they actually begin handling 
tools and operating machines. This lecture includes the in- 
jury experience of the college, and detailed recommendations 
and safety rules for the student’s conduct inside and outside 
the classroom and shops. These lectures make a great impres- 
sion upon the students, and have been the means of practically 
eliminating serious injuries among a constantly increasing 
student body. Horseplay of all kinds is absolutely prohibited 
anywhere in the academic buildings. Each student receives 
detailed instructions of the accident hazards of every machine 
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that he must operate or every job that he must perform in the 
shops. 

The students are so well impressed with the safety lessons 
and the necessity of doing all in their power to avoid accidents, 
that they regard an accident to any student as disgraceful as 
any kind of a dishonorable act. As the result of this point of 
view, students who are responsible for injuries to others very 
seldom continue their studies at the Institute for any length of 
time after an accident occurs. The freshmen are started in 
the right way, with the right attitude toward accident preven- 
tion work. When they become sophomores and upper class- 
men, they help the faculty safety committee in correcting un- 
safe practices among the lower classmen as they discover them 
in the act. The safety work has thus become a part of the 
discipline that under classmen are subject to in their relations 
with the older students. 

The lectures to freshmen include a lecture on the history of 
the safety movement and the development of the work. Many 
of the neighboring industrial plants have been engaged in 
safety work for a long time, and the students are urged to visit 
these plants to see how safety work is carried on. In the 
concluding lecture on safety in the freshman year, the stu- 
dents are asked to pledge themselves to help the safety work of 
the Institution. 

The Carnegie Institute of Technology, like the University of 
Pittsburgh, is a neighbor of the U. S. Bureau of Mines Experi- 
ment Station. Students in the College of Engineering re- 
ceive a course in mine rescue and first aid work, which includes 
training in the use of breathing apparatus at the Experiment 
Station of the U. S. Bureau of Mines. In addition to this, all 
students are scheduled for periodic meetings, in connection 
with different subjects on safety and actual instruction in 
first aid. 

The Institute has a safety committee which is composed of 
representatives of the four colleges. The safety committee 
meets periodically to discuss the accident experience to date, 
to inspect the physical condition of the property and to make 
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recommendations for improving conditions from a safety 
standpoint, as well as to consider ways and means for im- 
proving the instruction in safe practices. A committee was 
organized at the end of the first academic year, and has found 
plenty of work to justify its continuation. Their work has 
been so well done that, for the college year 1923-1924, there 
were only two injuries in a student body of 5,200 students. 

The faculty of the Institute has been forced to use these 
methods in teaching safety, which are similar to the methods 
used by industrial plants to teach safety to employees. The 
results have been very far reaching, and the faculty feels that 
the students receive a very thorough instruction in accident 
prevention. The necessity and importance of safety are well 
drilled into the student at a very impressionable age, and he is 
certain to carry these lessons with him into industry. Safety 
is a personal matter and a personal responsibility with the stu- 
dent while in this college, and he is not apt to forget the les- 
sons, but will apply them after graduation. 

The National Safety Council will be very glad to assist the 
faculty of any engineering college in providing instruction in 
accident prevention work for their engineering students. The 
Library and Information Bureau of the National Safety Coun- 
cil is one of the most comprehensive, and the experiences of 
4,000 members of the Council can be advantageously used in 
instructing engineering students in safety work. Some of the 
colleges have been using the series of Safe Practices pamphlets 
as reference books; they are really a complete encyclopedia on 
safety work. Further assistance will be very cheerfully ex- 
tended by addressing the headquarters office of the National 
Safety Council. 











SECTIONS AND BRANCHES. 


The first meeting of the Case Section for the year 1925- 
1926 was held at the Case Club, December 1, 1925, President 
Anthony Jenkin presiding with 31 members present. 

Theodore M. Focke, Dean of Case School of Applied Science, 
addressed the meeting on ‘‘The Admission and Elimination of 
Students in Engineering Colleges.’’ 

Dean Focke presented a graphic picture of the variations 
in the student body over a series of years, showing the effect 
of preliminary preparation of the students on their work 
during their college years. 

Keen interest was shown in Dean Focke’s paper, which was 
followed by a general discussion. 

The meeting was adjourned at 8.00 P.M. 

H. D. CuurcHiLL, 
Secretary. 


The Purdue Branch met on the evening of January 7, 1926, 
with the Department of Modern Languages as host. 

A paper was presented by J. L. Cattell, Head of the De- 
partment, giving first the history of Modern Language in- 
struction at Purdue University and second the methods and 
aims of the Department at present in the teaching of modern 
languages. 

Inasmuch as the general subject of modern language in- 
struction, its place in the curriculum and its value to the engi- 
neering graduate, is a matter receiving considerable attention 
among engineering educators at the present time, the paper 
provoked a lively discussion. The difficulties of administering 
the work in a way to require development of a thinking habit 
on the part of the student as contrasted with development of 
the memory alone were discussed at length as were also the 
possibilities of over emphasis on the part of instructors of the 
entertainment features of a reading course. 
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In answer to questions Professor Cattell stated that the 
attitude of students at Purdue toward language study had 
undergone no perceptible change since the course had been 
made elective instead of compulsory in the first and second 
years; that the attitude was good and had always been quite 
satisfactory although the study of languages proved difficult 
for many. 

Professor O. A. Greiner, of the department, contrasted the 
work of the teacher in handling students who wanted to learn 
with that of the teacher handling classes having individuals 
or groups whose interest was lax and difficult to arouse. 

W. K. Hatt, Head of the School of Civil Engineering pre- 
sented a paper, in absentia, discussing the value of language 
study to the engineer from the standpoint of its cultural and 
broadening effects and also from the standpoint of its use in 
helping him in the performance of the duties of his profession. 

The value and necessity of language study by the graduate 
student as a tool in connection with research was discussed 
by Professor D. D. Ewing of the School of Electrical Engi- 
neering and others. 

H. L. Creek, Head of the Department of English volun- 
teered the information that the study of other languages was 
of material assistance to the average student in getting a 
grasp upon the essentials of English grammar; that the reac- 
tion of language study upon English courses was quite marked 
and highly satisfactory. 

The meeting adjourned at 9.30, attendance, 48. 

G. C. BuALock, 
Secretary. 


The 9th meeting of the New England Section was held at 
Norwich University, Northfield, Vermont, Saturday, October 
10th. Because of better hotel accommodations the headquart- 
ers were at Hotel Barre about ten miles distant. Careful 
plans were made by Dean Anthony, Chairman of the Section, 
and Dean Winslow of Norwich, for the success of the meeting. 
Owing to a severe snowstrom and blizzard which occurred dur- 
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ing the day and night it was not possible to develop the entire 
program and the attendance was considerably lessened. 

The morning session was called to order at ten A. M. at 
Hotel Barre by Dean Anthony, Chairman of the Section. 
The records of the preceding meeting were read and approved, 
after which the secretary read the Constitution as is custom- 
ary. After the announcements of the day were made by Dean 
Winslow, the Chairman called upon Professor Scott who intro- 
duced the subject of the morning session which was a report of 
the committee on investigation. After briefly discussing some 
of the activities of the Board, Professor Scott called upon 
Associate Director Hammond who outlined the work proposed 
for the coming year and presented for discussion some of the 
topics already under study. After an animated discussion 
adjournment was taken for luncheon. 


AFTERNOON SESSION. 


At two o’clock automobiles left the hotel for Norwich Uni- 
versity. On account of the storm and the forced absence of 
President Plumley it was not possible to carry out the ar- 
ranged program. A history of the growth, development and 
purposes of the institution was given by Professor Arthur E. 
Winslow. He was followed by Captain A. T. Lacey who spoke 
on the College R. O. T. C. After a discussion and an inspec- 
tion of one of the buildings, the party returned to Barre. 

The banquet was served at eight P. M. at the hotel. Forty- 
eight were in attendance, seventeen of whom were ladies. 
Pleasing addresses were given by President Plumley, Professor 
Woodbury, and Professor A. W. Duff of Worcester. Im- 
promptu remarks were made by the President, Secretary, and 
several others. The following institutions were represented : 
Norwich, Maine, New Hampshire, Massachusetts Institute of 
Technology, Worcester Polytechnic Institute, Northeastern, 
Vermont, Harvard, Franklin Union, Brown, Tufts, Brooklyn 
Polytechnic Institute and Yale. 


H. S. BoarpMAn, 
Secretary. 

















NATIONAL MUSEUM OF ENGINEERING AND 
INDUSTRY. 


In accordance with an invitation, extended by the National 
Museum of Engineering and Industry to several societies many 
of whose members had joined it individually to nominate rep- 
resentatives to its Board of Trustees, the four National Engi- 
neering Societies, American Association for the Advancement 
of Science, American Chemical Society and the Society for 
the Promotion of Engineering Education have responded fav- 
orably and are now represented on its Board which is consti- 
tuted as follows: 


Mr. SaMvuEu Insutu, Chairman, 


Mr. L. P. Aurorp,t Mr. FrepericK A. Hausey, 
Mr. B. C. BaTcHELLER, Pror. DueaLp C. Jackson, ** 
Mr. NicHouas F. Brapy. Mr. Luis Jackson, 

Mr. F. H. Cotvin, Dr. F. B. JEwert,§ 

Mr. Norman Donee, Mr. JouHn W. Lies, 

Mr. Gano Dunn, § Mr. FrRep R. Low,t 

Cou. A. 8. Dwient,+ Mr. W. W. Macon, 

Mr. THomAs EwIna, Mr. L. C. MarBure, 

Mr. JoHn R. FrREEMAN,* Mr. H. P. Merriam, 

Cot. MicHAEL FRIEDSAM, Dr. M. I. Pupty,|| 

MaJor H. A. Grits, Mr. W. L. SAuUNDERS,t 

Mr. Henry GoLpMARK, Mr. J. WaLpo Smiru,* 


Dr. Eimer A. SpPerry.{ 


* Nominated by American Society of Civil Engineers. 

t Nominated by American Institute of Mining and Metallurgical En- 
gineers. 

t Nominated by American Society of Mechanical Engineers. 

§ Nominated by American Institute of Electrical Engineers. 

|| Nominated by American Association for the Advancement of Science. 

{ Nominated by American Chemica] Society. 

** Nominated by Society for the Promotion of Engineering Education. 
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Many of its members have donated to the National Museum 
original historical documents, old patent records, books, draw- 
ings, prints, models, photographs and descriptions of import- 
ant work, ete., and correspondence regarding such things is 
solicited. 

In this connection the Secretary says that he has, for some 
years, been collecting reminiscences not only by eminent men 
regarding some of their accomplishments which have not been 
previously recorded, but by others who may not have had 
such opportunities at all. There are undoubtedly many more 
still living or there may be some who have worked in codpera- 
tion with or in the service of others who have accomplished 
notable work or others who have had interesting associations 
with or interviews with men of notable achievements and all 
of these could supply very interesting reminiscences if given 
the opportunity. 

For instance, recently a member of the American Society 
of Mechanical Engineers told of having called in 1889 on 
James Nasmyth, the inventor of the steam hammer and many 
other notable mechanisms, at his home in Kent, and the latter 
recounted to him his experiences with James Watt, who in- 
vented the steam engine in 1769. So the span of one man’s 
life intervened between that of the man to whom more than 
to any one can be credited the wonderful development which 
has taken place in the world and that of his visitor and thus 
was obtained, only second-hand, a description of James Watt’s 
appearance and manner and certain interesting facts concern- 
ing his life. 

The relating of such occurrences will be most acceptable and 
may result in the publication later of material that would not 
otherwise see light. Such reminiscences may be of great value 
if recorded and the time to record them is now before they 
are forgotten or their possessors pass away. 

The secretary would like to hear by letter from any one 
recounting items of historical value or interest or if they 
should happen to be in the neighborhood he would welcome 
a call during which their experiences can be dictated to his 
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amanuensis. All of these accounts will be carefully cata- 
logued and placed in the research file for reference by any one 
who can make proper use of them. They will eventually go 
for permanent preservation to the National Museum which 
will be part of the Smithsonian Institution at Washington. 

The Secretary may be addressed as follows: H. F. J. Porter, 
Secretary, National Museum of Engineering and Industry, 
29 West 39th Street, New York City. 
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BOOK REVIEWS. 


College Geometry. NatTHAN ALTSHILLER-CuuRT, Associate 
Professor of Mathematics, University of Oklahoma, Johnsen 
Publishing Co. 


The statement in the preface to this book that the book ‘‘is 
the first attempt to put Modern Geometry within the reach 
of the American college Student,’’ may be true if that state- 
ment means that this is the first American book on the subject 
which begins in this particular way in which this book does. 
There have been several English books on the subject and they 
have been in use in American colleges. The reviewer has had 
a class in the subject each year for twelve years. However, 
this book is a better one than its predecessors for those who 
expect to teach Geometry in our High Schools. The majority 
of students who take this subject expect to teach. Teachers 
who have taken such a course report back in after years that 
they never have any difficulty now with the originals of ele- 
mentary geometry. 

College Algebra has always been considered a necessary sub- 
ject for those who expect to teach secondary algebra. A 
second course in geometry will soon be considered just as 
necessary as a course in College Algebra. Altschiller-Court’s 
Geometry is helping to create this sentiment and is at the same 
time filling the place of the necessary textbook. 

F. A. F. 


Principles of Electric Power Transmission and Distribution. 
L. F. Wooprurr, 1st Edition, 1925, 340 pp. John Wiley 
and Sons. $4.00. 


This book covers the fundamental scientific principles in- 
volved in power transmission and the methods whereby they 
can be applied to practical engineering problems. Informa- 
tion concerning present-day practice in electric power trans- 
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mission is presented by means of well chosen examples and 
problems. Besides the mathematical derivation, a clear physi- 
eal picture of each problem is given. The most important 
formulas and tables have been collected in a convenient ap- 
pendix. The book presupposes a knowledge of the fundamen- 
tal single phase and polyphase circuit theory and a familiarity 
with the use of complex quantities in alternating current 
calculations, making it adaptable for use as a textbook for 
Senior and Graduate students in Electrical Engineering. 
E. R. R. 








